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BACKGROUND OF THE INVENTION 

1. FW QfthR Invention 

This invention pertains to a patient controlled personal medical information 

product. 

2. pftsnri ption o f fra Background Art 

Medical science has created many new methods, treatments, and medications to 
extend and improve the lives of people. However, this has resulted in a significant 
increase in the medical information that a person must be aware of in order to maintain 
their health, and get the best benefit from these medical improvements. For example, 
people over the age of 55 consume a daily average of 7 different prescription 
medications. Each medication requires specific instructions, including warnings on 
correct consumption and possible side effects. Because there is such a significant 
increase in the amount of medical information that a person must know, such as proper 
use and consumption of these medications, many errors can occur that result in the 
effect of treatments being counteracted or minimized. At worst, serious injury or death 
has occurred due to incorrect treatments. One estimate from data shows 28% of 
hospitalizations are a result of "adverse drug events" and this costs the health care 
industry $76 billion annually (r.\\ pnrtnr Sues Firm... Rocky Mountain News, June 8, 
1998). 

Problems arise when the person making the prescription, filling the prescription 
or consuming the prescription makes an error, or provides information that is not 
understood by one of the other parties in this "medical information loop." These errors 
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can be from transcription, misinterpretation, or insufficient information available, the 
most common patient errors are: 

(a) taking incorrect doses 

(b) taking closes at wrong time 

(c) forgetting to take a dose 

(d) stopping medication too soon 

(e) taking dosage improperly, causing interactions 

To date, many solutions to help patients manage medications have been developed. 
Generally these solutions fall into two categories: 
Patient Based Products 

The products are reminder pill boxes and auto dispensing mechanisms. They 
are difficult to program, configured for a very limited number of medications, and too 
cumbersome to be considered a portable personal device. In particular, they did not 
easily link into the medical information chain and allow the physician or pharmacist to 
interact with the patient, nor did they provide complete medical information. 
Medical Organization Based Products 

These products are database systems run by hospitals, health maintenance 
organizations (HMO's) or health insurance companies. They are systems tied to these 
large organizations, with significant computer hardware requirements and no portability. 
In particular, the patient has no ability to control or read information at their discretion. 
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BRIEF SUMMARY OF THE INVENTION 
For the patient to better control medication therapies a device is needed that will 

track and display: 

(a) medication name & purpose 

(b) dosage, frequency and duration 

(c) possible side effects 

(d) record of medications taken 

(e) special instructions for taking medications, such as with or without meals, 

fluids, avoiding sunlight, etc. 

Besides information about medications, it is important for a patient to have a brief 
medical history that can be provided to health care providers, have a log of consumption 
for their medications, and maintain information about who their physicians, dentist, 
pharmacies, insurance providers are, and personal contact information. This data is 
considered critical not only during typical interaction with health care providers, but 
particularly in emergency medical situations. Any device that is capable of tracking the 
medication data a patient needs should also be capable of tracking all these other 
health related data. 

However, it must be recognized that this medical information loop includes other 
personnel, as an example, physicians and pharmacists. Thus any device must be 
capable of allowing them to read patient data, and input information, and it must not 
require any significant time for them to accomplish this. In particular it must blend with 
day to day activities of the health care provider. 
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Any solution to the problem must recognize this medical information chain that 
primarily consists of the patient, the health care prescriber (typically the physician) and 
health care provider (for example, the pharmacist). The information in this chain is 
created on a per patient basis, making the patient the natural repository for the 
5 information, with the prescriber being the initiator of the information, and the provider 
being a source of complementary information so it is in a form useful to the patient. 
Thus the product must work with both medical terminology and layman's terms to 
promote optimum benefit of treatments and medications. 

An additional requirement of any product that contains medical history 
GPo information is security. Thus any product must provide maximum protection of data 

□ 

j| from access by unauthorized persons. Although many devices use PIN's to limit access 
and a PIN or password would be necessary for this product, the nature of the data in a 

\n 

y device such as proposed here should also protect the data via encryption. 

Q The present invention is a system of devices that provide proper information to 

SI 

!li:5 the patient to get maximum benefit from their medications. It is capable of managing 

PJ 

jvj information, in a highly portable form for an individual patient. The invention will: 

(a) Record prescription information 

(b) Maintain personal medical data 

(c) Create historical log of consumption 

20 (d) Warn of side effects, interactions, and other special instructions 

Interchange data among various individuals and groups involved in patient care such as 
patient, physician, pharmacist, emergency medical personnel and hospital personnel. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be more fully understood by reference to the following 

drawings which are for illustrative purposes only: 

Figure 1 is a functional system diagram of a Pocket Doctor system according to 

the present invention. 

Figure 2 is a perspective view of a patient product portion of the Pocket Doctor 

system of the invention. 

Figure 3 is a perspective view of an alternative embodiment of the patient 

product shown in Figure 2. 

Figure 4 is a flow chart showing a method of viewing data on the patient products 

shown in Figure 2 and Figure 3. 

Figure 5 is a flow chart showing a method of responding to an alarm from a 
patient product in accordance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention comprises a system of products that share a common 
database, where the database is contained on a device known as a smart card 
(currently embodied as an integrated circuit or chip containing a microprocessor, ROM, 
RAM, and EEPROM, packaged within a plastic panel much like a credit card, but could 
be manifested in a variety of forms). The three products are: 
Patient Product 

This product provides for the following: 

1 . Displays the medical data contained in the smart card by reading the 
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EEPROM on the smart card. 

2. Allows the patient to scroll through the data using various means to 
indicate, via a typical graphical user interface menu, which type of data is to be 
displayed. 

5 3. Maintains date and time information. 

4. Provides an alarm for when an event, such as required consumption of a 
medication, is to occur. The alarm can be visual, aural, or tactile. 

5. Indicate sdosage, frequency, special considerations in consuming the 
medication. 

ISb 6 Assists in taking the correct medication by providing some means to 

□ 

9 identify the type of pill to be taken. The device will have sufficient intelligence and 

i. E 

si quality of display to actually show a graphic of the medication to be taken, (a red 

Ul 

Lg cylindrical pill, a blue heart shaped pill...) 

Q 7 Provides information about correct consumption of the medication, 

M 

% including possible interactions, side effects. 

j*f 8. Provides a method to indicate the alarmed event was accepted or 

delayed, and log the time, date, and action for that alarm. 

9. Provides power to perform the above functions, as the smart card will not 
contain any power of its own. 
20 10. Is portable such that it can be maintained on the person at all times, such 

as in a pocket, purse, or worn with a strap on an arm, around the neck or waist. The 
device will also provide various means to attach to highly visible surfaces, such as a 
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magnet or hook and loop fabric. 

1 1 . Allows security, via coding features and data encryption, to prevent 
unauthorized use. 
Physician Product 
5 This product provides for the following: 

1 . Displays the medical data contained in the smart card by reading the 
EEPROM on the smart card. 

2. Contains data specific to the physician, such as a list of medications to be 
prescribed, and special instructions or treatments to be performed by the patient. 

Kb Write data to the patient's smart card. 

H 

J]i 3. Has a special enclosure for use in areas where blood born pathogens are 

ti a concern (emergency rooms, surgical areas). 

Ill 

U Pharmacist Product 

£| Nearly all pharmacists now have a personal computer in the pharmacy, with links 

'"'■4 

to various health organizations, in particular organizations that provide data on both 
pi prescription and OTC medications. There is a code, known as the National Drug Code 
(NDC) that identifies every medication sold in the US. In combination with this code and 
the access to various databases, the pharmacist can supply necessary information 
about the prescribed medication to the patient. At this time, this data is printed on a 
20 sheet (typically 5.5" by 8") that contains common uses, consumption requirements, 
cautions and possible side effects. Thus the pharmacist only needs a device to read 
and write data to the smart card, and would supply the data that is currently printed on 
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the prescription information sheet. 

To assist the pharmacist in properly preparing data for the patient, a software 
application will be provided that correctly formats the data in a form useable to the 
patient. This software application will reside on the same PC that the pharmacist 
5 currently has. It is important that the time and effort for the pharmacist to provide this 
medication data to the patient in this new product be very minimal, typically 15 seconds 
or less. 

The diagram in Figure 1 shows the smart card as the link between three possible 
points of information in the medical information loop. Each point in the loop has a 
m device that is capable of accessing the medical data on the smart card. The proposed 
O invention uses smart card technology to make the link between the three to be easy, 
H quick, and secure. The devices could also communicate via infrared serial 
?\ communication links, or other communication methods such as the recently developed 
p Personal Area Network (PAN). 

ilib Currently, there is existing hardware on the market to satisfy the requirements for 

iu 

$ the pharmacist and physician, plus smart cards are in general use, to the point that the 
mechanical and electrical interface requirements have been standardized by 
International Standards Organization (ISO). 

However, the data contained on the smart card, the use of a patient device to 
20 provide the identified capability, and the type of data that is maintained on the smart 
card is unique. The smart card will contain the following data about the patient: 
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1. Patient ID 

1 .1 name, address, phones 

1 .2 age, weight 

2. Contact Information 

5 2.1 names, phones, relationship 

3. Doctors 

3.1 physicians & affiliation, such as internist, dentist, optometrist 

3.2 all phone numbers and addresses 

4. Insurance Information 
jjljo 4.1 Company, plan 
■jj 4.2 contact phone 

■isf 

5. Medication Consumption History Log 

y 5.1 Date & time for each medication consumed 

it 

j«j 5.2 Date & time for a delayed medication 

5.3 Occurrence of any side effect from a medication 
£j 6. Medical Conditions 

6.1 brief history 

6.2 allergies 

6.2 current conditions 
20 6.4 relevant family history 

7. Prescription data (for every medication consumed) 
7.1 name (trade/ generic) indication 
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7.2 dosage, frequency, timing 

7.3 interactions 

7.4 side effects 

7.5 special instructions 

5 7.6 prescribing physician 

7.7 dispensing pharmacy & date 
8. Other information 

8.1 Advertising messages for product sponsors 

8.2 Special instructions for emergency personnel 

s]Bo Two sample configurations of the patient device are shown in Figures 2 and 3. The 

□ 

u system allows a variety of devices to be used, but each one must have the capabilities 
to perform the prescribed unique functions. In the case of Figure 2, the device has a 

in 

j'j slot to accept the smart card, and only requires 3 buttons to access to the data, or to 

□ respond to the event alarm. Figure 3 shows a device, much like a woman's compact, 

lift that contains a larger display area, such that elderly with reduced visual acuity can still 

ilj 

•23 use such a product. All proposed embodiments use the smart card as the memory 

1)3 

storage device, displays information concerning proper consumption of medications, 
warnings concerning interactions or side effects and steps for prescribed treatments, 
plus interaction to indicate response to alarmed events indicating when medications are 
20 consumed. 

Any of the possible emobodiments share the same basic configuration: 
1 . A smart card containing personal medical information as defined 
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previously. 

2. Display devices that will allow the medical information contained on the 
smart card to be shown to the person using that device and provide a visual alarm 
indicator. 

3. A simplified input method, using either a minimum number of buttons, 
such as 3 or less, or using a rotating knob to select a particular item on the screen, and 
then a push button to select that item so that more information about that item can be 
displayed. 

4. An audio section for the alarm that includes a speaker and possibly voice 
modules for output or input. 

5. The smart card can contain specific identifying information, such as 
names, photo ID, special medical symbols to indicate its function, and location to send if 
found by persons other than the owner. A bar code on the card, with a unique patient 
ID that could include such things as the person's blood type, which would allow 
immediate data for emergency personnel. 

The block diagram for any such device is typical for a microprocessor-controlled 
product with a LCD display. 

Both of the sample patient devices use the 3 button input configuration to display 
data and to respond to alarms. A possible algorithm for viewing the data on the device 
is shown in Figure 4. This basic algorithm would access the data contained on the 
smart card. 

To respond to an alarm, a possible sequence of steps for the patient unit is 
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shown in Figure 5. 

The integration of the smart card with this appropriate medical data can also be 
applied to devices that dispense the medication. Other medical assistance devices for 
special needs such as hearing or sight impaired are also possible. 

Although the description above contains many specificities, these should not be 
construed as limiting the scope of the invention but as merely providing illustrations of 
some of the presently preferred embodiments of this invention. 
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CLAIMS 

What is claimed is: 

1 . A personal medical information database, contained on a portable data 
storage medium, that can be read by hand held personal information devices. One type 

5 of portable data storage medium is a "smart card" device. 

2. A personal medical information device that uses the data on the portable 
data storage medium to provide information to a patient that guides and protects the 
patient in treatment application, particularly but not limited to, consumption of both 
prescription and over the counter medications. The protection includes alarms to warn 

Wo when to take medications, with the option of delaying until later. If a delay is requested, 

O 

the device will determine if the delay will result in improper consumption of the 
medication, and redefine conditions as to when would be the correct time and 

ijl 

y conditions to take the medication. The device also displays cautions, warnings, and 

it 

□ lists side effects from any medication to be consumed. 

\\ 

nib 3. A device, and method to interact with retail medication providers 

Pi 

- 3 (pharmacists) that allows data to be transferred to the portable data storage medium. 

i32 

4. A device and method to interact with the health care provider 
(physician) that allows them to review and input data relevant to the patient's treatments 
and prescriptions. 

20 5. A system of device>s, as defined above, that allow the patient, the health 

care provider, and the retail medication provider to fully interact and exchange data 
about the patients particular treatment and medication requirements. 
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ABSTRACT OF THE DISCLOSURE 
A system of devices that provide proper information to a patient to get maximum 
benefit from medications. The system is capable of managing information, in a highly 
portable form for an individual patient, and can (a) record prescription information; (b) 
maintain personal medical data; (c) create historical log of consumption; and (d) warn of 
side effects, interactions, and other special instructions Interchange data among various 
individuals and groups involved in patient care such as patient, physician, pharmacist, 
emergency medical personnel and hospital personnel. 
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